Quantitative image analysis reveals that phosphorylation of liver-type isozyme of fructose-6-phosphate 2-kinase/fructose-2,6-bisphosphatase does not affect nuclear translocation of glucokinase in rat primary hepatocytes.
We have developed a new quantification method to measure translocation of glucokinase between nucleus and cytoplasm in primary hepatocytes. The method is robust, reliable and sensitive with the use of a high content fluorescence microscope, which can analyse more than 20,000 hepatocytes under each experimental condition. Frequency distributions of the nuclear and cytoplasmic contents of glucokinase did not exhibit a Gaussian distribution. Moreover, the distributions have large standard deviation values compared with their average values. These results indicate that a large number of cells must be analysed for the accurate quantification. Glucose and sorbitol promoted the translocation of glucokinase from nucleus to cytoplasm. These results show good agreement with previous reports. However, glucagon did not affect the localization of glucokinase. Under the same conditions, liver-type isozyme of fructose-6-phosphate 2-kinase/fructose-2,6-bisphosphatase (F6P2K), whose dephosphorylated form has been proposed as a cytoplasmic binding protein with glucokinase, was completely phosphorylated. These results indicate that the phosphorylation and dephosphorylation of F6P2K does not have any appreciable effect on the intracellular localization of glucokinase.